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DESCRIPTION 

FORCE-ON-PEDAL SENSOR AND 
PEDAL-PRESSURE DETECTING DEVICE USING THE SAME 

TECHNICAL FIELD 

The present invention relates to a force-on-pedal sensor for detecting 
force-on-pedal exerted on an accelerator, a brake or the like of a motor vehicle, 
for example, and a pedal-pressure detecting device using the same. 



BACKGROUND ART 

Figs. 4, 5A and 5B are a detailed sectional view and general views of a 
conventional force-on-pedal sensor and pedal-pressure detecting device using 
the same. 

15 As shown in Fig. 4, spring 23 is positioned between first cover member 21 

and second cover member 22 both of which have a U-like glass shape in section, 
and they are disposed on sensor head 31. 

Bellows 32 is formed beneath sensor head 31, and filled with Hquid 38. 
Sensor chip 35 is positioned so as to be immersed in liquid 38, and electrically 

20 coupled with terminal 37 via bonding wire 36. 

As shown in Figs. 5A and 5B, pedal section 4 is formed at one end of lever 
section 5, and force-on-pedal sensor 1 is formed at the other end thereof. Lever 
section 5 is Unked with push-rod 3 using second shaft 10. Arm 7 is formed so 
as to be contacted with force -on-pedal sensor 1 at load apphed point 52, where 

25 first shaft 6 operates as a working point and second shaft 10 operates as a 
supporting point. 

An operation of the force-on-pedal sensor is discussed hereinafter with 
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reference to Fig. 4. When force-on-pedal is applied on first cover member 21, 
the force-on-pedal is transmitted through spring 23 to second cover member 22 
and pushes sensor head 31. This pushing force is transmitted to sensor chip 
35 by Uquid 38, whereby the force-on-pedal is detected. Thus, the 
5 force-on-pedal is outputted as an electric signal through bonding wire 36 and 
terminal 37. 

An operation of the pedal-pressxire detecting device is discussed 
hereinafter with reference to Figs. 5A and 5B. When the force on-pedal is not 
more than 200N, second shaft 10 does not contact a circumference of hole 9, and 

10 a load is appUed to force-on-pedal sensor 1 fi-om load appUed point 52 via arm 7. 
The load apphed at load apphed point 52 is attenuated rather than a load 
apphed to first shaft 6 because of leverage formed by arm 7, second shaft 10 and 
first shaft 6. An attenuation ratio is determined by a ratio of a distance 
between load applied point 52 and second shaft 10 to a distance between second 

15 shaft 10 and first shaft 6. 

As shown in Fig. 5B, when the force-on-pedal exceeds more than 200N, 
second shaft 10 contacts the circumference of hole 9, so that no more load is 
applied to force-on-pedal sensor 1. 

An example of the force -on-pedal sensor mentioned above is disclosed in 

20 Unexamined Japanese Patent Publication No. 2002-205628. However, the 
conventional force -on-pedal sensor has a compHcated structure because it is 
required an airtight characteristic to seal Uquid 38, so that structural rehabihty 
is low. 

In addition, if bellows 32 is injured in assembhng, Uquid 38 is leaked and 
25 a detecting function of the sensor is impaired, therefore handUng is not easy. 

The present invention is directed to solve the problems pointed out above 
and provides a force -on-pedal sensor having a simple structure, high structural 



reliability and easy-handling. 

SUMMARY OF THE INVENTION 

A force -on-pedal sensor of the present invention includes the following 
elements^ 

a cylindrical substrate whose one end is closed having- 
a hole at a center of its side section? and 

a strain resistance element via an insulating layer at its side 

section; 

a coU spring coaxially inserted from an open end of the substrate; 

an inputting shaft having a stepped part contacted with one end of the 
coil spring and inserted in the hole in such a manner that a part of the 
inputting shaft is protruded from the hole; and 

a stopper at a position where the inputting shaft is protruded. 

Furthermore, a pedal-pressure detecting device of the present invention 
includes the following elements- 

a brake arm; 

a link whose one end is Unked with the brake arm using a rotatable first 
shaft and the other end is linked with a push-rod which transmits force to a 
master cyUnder; and 

an arm, which is installed at the link, for transmitting a load by 
contacting the inputting shaft of the force-on-pedal sensor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view showing a force -on-pedal sensor in accordance 
with an exemplary embodiment of the present invention. 

Fig. 2A is a plan view showing a substrate in accordance with the 
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exemplary embodiment of the present invention. 

Fig. 2B is a sectional view showing the substrate in accordance with the 
exemplary embodiment of the present invention. 

Fig. 3 is a general view showing a pedal-pressiare detecting device in 
5 accordance with an exemplary embodiment of the present invention. 

Fig. 4 is a sectional view showing a conventional force-on-pedal sensor. 

Fig. 5A is a general view showing a conventional pedal-pressure 
detecting device. 

Fig. 5B is a general view showing the conventional pedal-pressiire 
10 detecting device. 

REFERENCE MARKS IN THE DRAWINGS 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A sensor of the present invention includes the following structures^ 
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a cylindrical substrate whose one end is closed having- 
a hole at a center of its side section; and 

a strain resistance element via an insulating layer at its side 

section; 

5 a coil spring coaxially inserted from an open end of the substrate; 

an inputting shaft having a stepped part contacted with one end of the 
coil spring and inserted in the hole in such a manner that a part of the 
inputting shaft is protruded from the hole; and 

a stopper at a position where the inputting shaft is protruded. 
10 Using the structure mentioned above, the stout sensor having high 

structuraJ rehabihty can be provided. In addition, by providing a screw section 
at an outer circumference of a cyhndrical section of the substrate, mounting 
becomes easy and assembhng performance improves. 

Further, according to the sensor of the present invention, a first stopper 
15 having an outer diameter larger than an inner diameter of the cylindrical 
section of the substrate is inserted into the stepped part of the inputting shaft, 
and contacts the coil spring. Therefore, when the coil spring is contracted to a 
certain load, the first stopper contacts the substrate, so that no more load is 
appHed. Using the structure mentioned above, even when excessive 
20 force-on-pedal is applied, sensor which has high structural rehabihty and is not 
damaged can be provided. 

Still further, according to the sensor of the present invention, the 
substrate is formed by mechanically coupling the side section with the 
cyhndrical section, and the strain resistance element and a processing circuit 
25 are formed in one piece at the side section. Thus, connecting rehabihty 
between a circuit board and an element can be improved. 

A pedal-pressure detecting device of the present invention includes the 
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following structures- 
a brake arm; 

a link whose one end is linked with the brake arm using a rotatable first 
shaft and the other end is linked with a push-rod which transmits force to a 
5 master cyhnderJ and 

an arm, which is installed at the Unk, for transmitting a load by 
contacting the inputting shaft of the force -on-pedal sensor. 

Using the structure mentioned above, the pedal-pressure detecting 
device having high structural reUabihty can be provided. 
10 Furthermore, the pedal-pressure detecting device of the present 

invention has a vmiversal joint section between the arm and the inputting shaft. 
Using the structure mentioned above, even when a load is appUed to the 
inputting shaft at load apphed point 52 in a shghtly slanting direction, 
force -on-pedal is exactly transmitted and precisely detected. 
15 Exemplary embodiments of the present invention are demonstrated 

hereinafter with reference to the accompanying drawings, and it is emphasized 
that the drawings are diagrams and do not show actual dimensional relations 
between respective elements. 

20 (EXEMPLARY EMBODIMENT) 

In Fig. 1, flange 20 for mounting is mechanically fixed to lever section 5 
(not shown), and whole force-on-pedal sensor 1 is fixed using screw section lib 
and nut 44. Inputting shaft 14 is inserted fi-om an opening of cyUndrical 
section 11a of substrate 11, and one end thereof is inserted in hole part lid so 

25 as to be protruded at its part. Coil spring 15 is inserted coaxially with 
inputting shaft 14 into cyUndrical section 11a of substrate 11, and contacts first 
stopper 16 mounted at stepped part 14a of inputting shaft 14. 



The other end of coil spring 15 contacts washer 17 disposed on convex 
part lie. Inputting shaft 14 is fixed by second stopper 18 via spacer 19 at the 
protruded part, where inputting shaft 14 is inserted into hole part lid and 
protruded fi^om side section 11c, in such a manner that inputting shaft 14 is not 
5 dropped out. In this case, coil spring 15 is controlled with a thickness of spacer 
19 and second stopper 18 in such a manner that coil spring 15 is contracted in a 
certain range. Strain resistance element 13 formed at side section 11c of 
substrate 11 is electrically coupled with circuit board 40 fixed at resin case 41. 
The output is led through terminal 37 of connector 42. Cover 43 is formed to 

10 protect them. 

In Fig. 2, screw section lib is formed at an outer circumference of 
cyhndrical section 11a of substrate 11. Hole part lid is formed at a center of 
side section 11c, and furthermore, insulating layer 12 is directly formed on side 
section 11c. Strain resistance element 13 is directly formed on insulating layer 

15 12. Strain resistance element 13 is formed of two groups, each of which 
includes strain resistance element 13a disposed inside and strain resistance 
element 13b disposed outside. Strain resistance element 13a disposed inside is 
positioned at a neighborhood of projection plane llf of convex part lie where 
stress is most concentrated. Strain resistance element 13b disposed outside is 

20 positioned at a neighborhood of projection plane llg of cyhndrical section 11a 
which is hardly deformed. They are coupled by electrode patterns and form a 
Wheatstone bridge which is not shown. 

In Fig. 3, brake arm 2 is formed of pedal section 4 and lever section 5. 
Pedal section 4 is provided at one end of lever section 5, and force-on-pedal 

25 sensor 1 is provided at the other end of lever section 5. Lever section 5 is 
Unked with link 8 using first shaft 6, and furthermore, Hnk 8 is Unked with 
push-rod 3 using second shaft 10. Arm 7 is formed at hnk 8 so as to be 
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contacted with force-on-pedal sensor 1 at load applied point 52, where first 
shaft 6 operates as a working point and second shaft 10 operates as a 
supporting point. 

However, according to the present invention, conventional hole 9 with 
5 which lever section 5 is penetrated is not formed, so that second shaft 10 does 
not contact lever section 5. Push-rod 3 is hnked with master cylinder 53, and 
furthermore, Unked with a brake actuator (not shown). Brake arm 2 returns 
to a predetermined position by return spring 54 while force -on pedal is not 
apphed. 

10 An operation using the structure discussed above is described 

hereinafter. 

First, an operation of force-on-pedal sensor 1 is discussed hereinafter 
with reference to Figs. 1 and 2. 

A load apphed through inputting shaft 14 is transmitted via coil spring 

15 15 to convex part lie. At this time, stress is concentrated on strain resistance 
element 13a disposed inside, so that resistance is changed. On the other hand, 
stress is not generated at strain resistance element 13b disposed outside, so 
that resistance is not changed. As a resvdt, the Wheatstone bridge combined 
them becomes a half bridge, so that a variation in resistance by force "on-pedal 

20 is changed into a variation in voltage. This variation in voltage is changed into 
a certain voltage value by processing circuit 45 mounted on circuit board 40, 
and outputted via terminal 37 to the outside. When excessive force-on-pedal is 
applied, first stopper 16 contacts substrate 11 as a stopper, because an outer 
diameter of first stopper 16 is larger than an inner diameter of cyUndrical 

25 section 11a of substrate 11. Therefore, a load over a predetermined load is not 
transmitted. 

In addition, forming an appropriate clearance between inputting shaft 14 
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and hole part lid can prevent generation of undesirable twisting and prying 
caused by friction or the like in appljdng the load. As a resxilt, even when a 
load is appUed to inputting shaft 14 in a shghtly slanting direction, coil spring 
15 accommodates variations or play, so that precise load can be detected. 
5 Still further, substrate 11 may be formed as the following method- 

forming strain resistance element 13 and processing circuit 45 in one piece at a 
flat plate; and then fixing cylindrical section 11a to the back of the plate, where 
strain resistance element 13 is formed, by welding or the like. Using this 
method, connecting structure between side section 11c and circuit board 40 

10 becomes simple, so that connecting reliability can be improved. 

Next, an operation of the pedal-pressure detecting device is discussed 
hereinafter with reference to Fig. 3. 

When a driver presses pedal section 4, force -on-pedal is transmitted via 
lever section 5 fi'om push-rod 3 to master cyhnder 53. Simxiltaneously, arm 7 

15 transmits the force -on-pedal from load apphed point 52 to force -on-pedal sensor 
1, where first shaft 6 operates as a working point and second shaft 10 operates 
as a supporting point. However, the load transmitted to force -on-pedal sensor 
1 is attenuated. An attenuation ratio is determined by a ratio of a distance 
between load appUed point 52 and second shaft 10 to a distance between second 

20 shaft 10 and first shaft 6. 

Yet further, a universal joint section is formed between arm 7 and 
inputting shaft 14 of force-on-pedal sensor 1 (i.e. load appUed point 52). As a 
resiilt, force in a vertical direction is always appUed to inputting shaft 14 of 
force -on-pedal sensor 1, so that detecting accuracy is further improved. 

25 As discussed above, the force-on-pedal sensor of the present invention 

has a simple structure, thereby having effects of high structural reUabUity and 
easyhandUng. 
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INDUSTRIAL APPUCABIUTY 

A force -on-pedal sensor of the present invention has a simple structure 
formed of a few components, so that structural reliability is also high. In 
5 addition, it has a stopper structvire inside, so that handling is easy. Therefore, 
in a motor vehicle or the like which particularly requires high reliability, the 
sensor is widely used as a force -on-pedal sensor for detecting force-on-pedal 
exerted on an accelerator, a brake or the like, and a pedal-pressure detecting 
device using the same. 



